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Resistance  of  mites  to  many  miticides  has  become  a  matter  of  major 
concern.  Tlie  problem  of  controlling  phytopliagous  species  in  Canada  by  chemical 
means  and  the  need  for  a  nev  approach  to  control  \7ere  cited  by  Fisher  {k)^   in 
his  initial  report  on  the  polybutenes.  The  United  States  has  similar  problems 
and  needs  in  controlling  mites  on  deciduous  fruit  trees,  especially  apple. 

This  report  gives  the  results  of  biological  and  chemical  studies  of  the 
use  of  polybutenes  for  controlling  mites  on  apples,  ■\7hich  were  undertaken 
after  exploratory  field  studies  conducted  in  1959  showed  that  these  materials 
had  a  deterrent  effect  on  the  development  of  mite  populations.  This  effect  is 
due  to  their  nondrying,  highly  viscous  characteristics.  The  mites  are  trapped 
mechanically  and  prevented  from  feeding  and  reproducing. 

The  Indopol  polybutenes  tested  are  a  series  of  butylene  polymers 

consisting  of  high-molecular -weight  mono-olefins  (85-98  percent)  and 

isoparaffins  (Amoco  Chemicals  Corp.  (l)).  Their  physical  properties  were  as 
follows : 

Indopol  polybutene 
Mean  molecular  \7eight 
Viscosity©  100 °F.,  SSU 
Viscosity©  210 °F.,  SSU 
Viscosity,  Gardner-Holt  ©  77**F. 
Specific  Gravity,  6o/6o°   F. 
Refractive  Index  N  20*/d 
Color  N.P.A. 
Pour  Point  (ASTIvl)  "  F. 
Weight,  lbs.  U.  S.  gallon 
Flash  Point,  COC,  "  F. 
Fire  Point,  COC,  °  F. 
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The  xollov/ing  fornulations  of  the  above  "base  products  were  tested: 

LS-0502  60. Tp   EC^  of  H-300 

LS-o>03  55.5/i  EC  of  H-300 

LS-0:?Oi:-  66.7^0  EC  of  H-300 

LS-050ilA  ^%   EC  of  H-300 

LS-0^10  91 'Jp   EC  of  L-10 

LS-0531  ^%   EC  of  H-35 

hQ-OjGk  75';j  EC  of  H-lOO 

Laboratoi^^  Studies 

Sprays  were  applied  to  liina  "bean  plants  infested  mth'the  t\70-spotted 
spider  nite  (Tetranychus  telarius  (Linnaeus)).  The  teclmiques  used  followed 
standard  procedures  described  by  Cleveland  (2). 

The  results  of  tests  of  laborator;^'-  formulations  of  Indopol  polybutenes 
H-300  and  L-IO^  and  of  formulations  LS-0:302,  LS-O503,  l£>-Q'-}Ok,   and  LS-O5IO, 
made  in  I960,  are  given  in  table  1.  The  degree  of  control  effected  by  all  of 
the  fonnulations  compared  favorably  >rith  that  given  by  demeton  (26.2)-)  EC)  used 
at  the  rate  of  2  ounces  (actual)  vev   100  gallons  of  -^^ater.  The  physical 
iDroperties  of  LS-O503  were  superior  to  those  of  the  other  fon.iulations  tested. 

The  results  of  tests  of  Indopol  polj.'-butene  formulations  LS-Oi303^  l^-0-_jOKk, 
LS-0531^  and  LS -056^1-  Tiade  in  195l  are  given  in  table  2.   The  efficiency  of 
each  formulation  increased  as  the  concentration  of  the  base  product  \^s 
increased.  Differences  in  effectiveness  between  foiynulations  were  not 
signiflcair':. 

Field  Studies 

Replicated  field  ]plots  containing  four  apple  trees  each  irere  maintained 
in  the  Ferd  Bolten  Orchard  in  the  spring  of  I960  for  the  purpose  of  comparing 
control  of  the  European  red  mite  (Panonycjius  ulmi  (Koch) )  mth  different 
candidate  insecticides  and  Indopol  T)olybutene  formulation  LS-O503.  Appli- 
cations were  i:iade  at  the  green-tip  and  pinl:-bud  periods  of  bloom  development, 
and  at  the  time  of  early  season  cover  sprays.  No  other  insecticides  or 
fungicides  were  included  in  the  sprays  containing  LS-0503^  but  the  groi-rer 
applied  the  usual  spray  schedule  that  included  sulfur,  captan,  lead  arsenate, 
and  DDT,  as  needed.  Sprays  containing  LS-O303  left  sticlty  residues  on  the 
foliage  and  barh  for  a  long  period  after  their  application,  but  no  phyto- 
toxicity  occuicred.  Techniques  described  by  Cleveland  (3)  were  used  in 
•cbetermining  the  results  of  field  tests.  V/lien  the  polybutene  sprays  were 
applied  at  the  green-tix^  period,  they  were  less  effective  than  dormant  oil 
sprays;  but  when  they  were  applied  at  the  pinlc-bud  period,  they  were  as 
effective  as  dorraant  oil  applied  at  green  tip,  or  chlorbenside  used  during  the 
pinJi-bud  period.  Indopol  polybutene  applied  at  the  time  of  the  first  cover 
■  spray  iras  even  more  efficient  than  when  applied  earlier,  comparing  favorably 
i-ri. th  tetradifon  (Tedion)  (2,2,^1-' 5 -tetrachlorodiphenyl  sulfone)  in  two  post- 
bloom  applications  (table  3)« 


3/ 


r.ulsif iable  concentrate  > 


Indopol  polybutene  LS-O503  was  included  in  orchard  sprays  applied 
August  k,   and  repeated  August  25^  1960^  to  control  higii  populations  of  the 
two-spotted  spider  mite,  and  moderate  populations  of  the  European  red  mite. 

After  the  first  application  of  Indopol  polybutene,  the  mite  populations 
were  greatly  reduced,  ajid  after  the  second  application,  control  was  excellent 
(table  k) .     An  objectionable  sticl'sir  residue  \m.s   left  on  the  fruit  after  each 
application.  This  residue  W8.s  still  present  in  September  at  harvest.  The 
second  application  caused  some  foliage  injur;^'-  on  the  south  side  of  the  tree. 

Counts  of  mite  eggs  made  in  March  19^1^  in  the  above  plots,  showed  an 
average  of  0.3  egg  per  node  in  the  Indopol  plot,  and  21.1  eggs  per  node  in  an 
untreated  plot. 

The  control  of  the  European  red  mite  mth  Indopol  polybutene  LS-O503, 
applied  in  October  I960,  at  the  rate  of  2.5  percent  base  product  per  100 
gallons  of  spray  to  replicated  plots  .containing  Red  Delicious,  Golden  De].icious 
and  Jonathan  apple  varieties  \-jhs   compared  to  the  control  obtained  mth  a  pink- 
bud  application  (April  I8,  19d1)  of  Indopol  polybutene  LS-0504A  at  the  rate 
of  2  percent  base  product  per  100  gallons,  and  to  a  check  plot.  The  three 
plots  received  lead  arsenate,  3  lbs.,  at  petal  fall,  first,  and  second  cover, 
and  Sevin  (l-naphthyl  N-methylcarbamate ) ,  1  lb.,  for  the  remainder  of  the 
season.  There  -[■reve   no  evidences  of  phytotoxicity  to  the  trees,  foliage,  or 
fruit  from  the  above  treatments . 

On  I'larch  28,  19^1,  comparison  of  the  number  of  overwintered  European  red 
mite  eggs  on  trees  treated  ■^^d.th  Indopol  polybutene  in  the  fall  of  i960  with 
the  number  on  untreated  trees,  sho-tred  a  substantial  reduction  as  a  result  of 
the  polybutene  treatment.  Both  fall  and  spring  applications  held  the  European 
red  mite  in  check  througli  June  29,  but  were  losing  their  effectiveness  by 
July  13  (table  5). 

On  Oct.  ik,   i960,   the  bark  on  the  trunlc  and  limbs  of  one  tree  --ras  spot 
painted  "^d-th  Indopol  polybutene  H-300.  The  material  was  applied  full  strength 
mth  a  brush  to  areas  approximately  k  x  6   inches  and,  in  some  cases,  in  a 
band  encircling  limbs.  An  oily  stain  and  some  tackiness  persisted  1  year 
later,  but  no  cambium  injury  T^as  noted. 

Control  of  the  European  red  mite  on  Red  Delicious  apple  trees  with 
Indopol  polybutene  LS-050^A,  at  2  percent  base  product  per  100  gallons  of 
spray,  alone  and  \jith  tetradifon,  2y   percent  WPZ^  1-pound  formulation  per  100 
gallons  of  spray,  applied  at  petal  fall  (May  1,  I961),  \ra.s   compared  \d.th 
control  obtained  vriLth  Sun  7  H  oil,  2  percent,  ap-plied  at  green  tijp  (liar.  21, 
1961),  and  vrith  chlorbenside,  kO   percent  WP  1  lb.,  or  tetradifon,  25  percent 
WP  2  lbs.,  applied  at  pinl^-bud  stage  (Apr.  2k,   I961).  On  June  27  (57  days 
after  petal  fall)  control  obtained  mth  chlorbenside,  and  mth  Indopol  poly- 
butene alone  and  mth  tetradifon  -^Tas  excellent;  control  mth  tetradifon  alone 
"vras  good.  The  oil  application  load  lost  its  effectiveness  by  this  time  (table 
8). 


k/    WF  =   wettable  powder. 


Applications  on  May  2k,   I96I,  of  Indopol  poly^butenec  LS-O^C^A,  LS-0p31, 
and  LS-056^  at  2  xoercent  actual  iDase  product  per  100  gallons  of  spray  to  Grines 
Golden  apple  trees,  vrere  ver^^  efficient  in  the  control  of  European  red  raites 
for  1  month  folloidng  application.  Control  ira,s  decreasing  hy  July  6,   and  \m.s 
virtually  gone  by  July  12.  Tliere  \Tere   no  significant  differences  "between 
formulations  (talDle  9)«  No  ph^rtotoxic  effects  due  to  these  treatments  were 
noted . 

Applications  on  July  12,  I961,   of  the  foregoing  three  formulations  of 
Indopol  polyhutene  at  dosage  levels  of  1  percent  and  2  percent  actual  "base 
product  per  100  gallons  of  spray  to  Turley  apple  trees,  gave  good  control  of 
European  red  mites  for  at  least  15  days  folloirLng  application.  Spray  drift 
from  the  grower's  hlock  necessitated  the  conclusion  of  the' test  at  this  early 
date.  Again,  there  were  no  real  differences  between  formulations  or  dosages 
(table  10).  Tlie  applications  on  July  12  resulted  in  an  objectionable  sticisy 
residue  on  the  fruit  that  persisted  through  harvest.  A  few  leaves  were  found 
mth  an  oil-type  injur;;,'-,  but  injujiy  i/as  not  extensive  enough  to  establish 
differences  between  treatments.  The  most  iraportant  injury  -^-zas  the  formation 
of  enlarged  lenticels  at  the  point  of  spray  runoff.  From  1  to  10  lenticels  in 
this  area  were  blackened  and  enlarged  about  ten  tiEies.  Estiriiates  of  the  extent 
of  this  injury  are  given  below: 

Plot  Percent  of  fruit  -\d.th  enlarged  lenticels 

Chech  0 

LS-050l{A  e  l',j  base  2-5 

LS-050l]A  Q  2p   base  70-75 

LS-0531  ©   l^j  base  70-75 

LS-0531  e  ^i  tase  90-95 

LS-056ii-  G  I'/o   base  IO-I5 

LS-056i^  ©  2f^  base  75-80 

The  formulations  were  more  injurious  at  2  r^ercent  than  at  1  percent  and, 
of  the  formulations,  LS-0531  "^-ra-s  the  most  injurious  and  LS-050ifA  \;as  the 
least  so. 

Residues  from  Indopol  Polybutene  Sprays  and  the  Effect  of  Indopol  Polybutene 

on  Other  Pesticide  Residues 

The  high  viscosity  and  tackiness  of  the  polybutenes  suggest  the  possi- 
bility of  a  problem  in  residues  and/or  the  retention  of  insecticides  applied 
before,  or  in  combination  mth,  polybutenes.  During  the  I96I  gromng  season 
residue  analyses  were  made  to  deterriiine  the  m-agnitude  and  rate  of  loss  of 
polybutene  sprays  from  apple  foliage,  the  effect  of  polybutene  on  the  magni- 
tude of  DDT  residues  on  apple  foliage,  and  the  effect  of  polybutene  on 
miscellaneous  insecticide  residues  on  apples. 

Samples  of  foliage  for  residue  analyses  consisted  of  100-leaf  subsamples 
from  each  of  four  replicates.  Fruit  samples  for  residue  analyses  consisted  of 
four  10-fruit  subsamples  from  each  of  four  replicates.  The  subsamples  from 
each  replicate  \rere  analyzed  separately. 


Analyi:ical  Methods: 

,  PolylDutene  Analysis — The  apple  foliage  -i^s  weighed  and  transferred  to  a 
l-gallon  "bottle  with  300  ol.  of  n-he2:ane;  the  "bottle  was  sealed,  and  tumbled 
for  1  hour.  The  solvent  \m.s   decanted  and  filtered,  and  the  foliage  rinsed 
with  100  nl.  of  n-he:cane,  and  then  ^d.th  pO  ml.  of  n-hexane.  The  volume  of 
solvent  \7as  adjusted  to  500  ml.,  and  k'^O   nl.  taken  for  polybutene  analysis. 

Fruit  samples  were  weighed  and  transferred  to  a  l-gallon  "bottle  with 
200  ml.  of  ^-hexane;  the  "bottle  ^Tas  sealed,  and  tum"bled  for  30  minutes.  The 
solvent  '\Ta.G   decanted  and  filtered. 

Llaximum  aliquots  (^i-pO  ml.  for  foliage,  and  I50  ml.  for  fruit)  were 
evaporated  to  approximately  2p  ml.  Tlie  scuiiple  i/as  transferred  to  tared  beeikers 
and  evaporated  to  dryness.  Tlie  dry  sample  \jas  heated  at  105*  C.  for  10 
minutes  and  ireiglied. 

DDT  Analysis — An  aliquot  of  the  sample  solution  obtained  for  polybutene 
analysis  \ra,s  analyzed  by  the  Stiff -Castillo  (8)  method. 

Sevin  Analysis — Four  10-fruit  samples  were  weighed  and  placed  in  l-gallon 
bottles  with  200  ml.  of  methylene  di chloride.  The  bottles  were  sealed  and 
tumbled  for  10  minutes.  An  aliquot  of  this  solution  \ja.s   analyzed  for  Sevin 
by  the  method  of  Llislcus  et_  al.  (6). 

I'ialathion  Analysis— Four  10-fruit  samples  were  weighed  and  placed  in 
l-gallon  bottles  irith  200  ml.  of  carbon  tetrachloride.  The  bottles  were 
sealed  and  tumbled  for  10  minutes.  The  residue  solution  \ms   analyzed  for 
raalathion  according  to  the  method  of  Norris  et  al.  (7). 

Guthion  ( 0,0 -dimethyl  3 -  ( ii-oxo -1,2, 3-benzotr iazin-3 -  ( ^H )  -ylmethyl ) 
phosphorodithioate )  Analysis — Four  10-fruit  samples  ■^■rere  weighed  ai;id  placed  in 
a  l-gallon  bottle  mth  200  ml.  of  benzene.  Tlie  bottle  xras  sealed,  and  tumbled 
for  10  nd-nutes.  Tlie  residue  solution  \jb,s   analyzed  for  Guthion  according  to 
the  method  of  Meagher  et_  al.  (5). 

Persistence  of  Polybutene  on  Apple  Foliage 

A  preliminary  e:cperiment  \t3.s   conducted  in  May  to  conipare  the  efficacy  of 
polybutene  fonmilations  as  to  deposition  and  persistence  of  residues.  The 
polybutene  formolations  applied  at  the  rate  of  2  percent  of  base  product  per 
100  gallons  of  spray  were  LS-O53I,  J%  EC,  Ii-35;  LS-056ii-,  J^   EC,  H-lOO;  and 
LS-0504A,  75,^  EC,  II-300.  A  single  spray  application  \ra.s   made  on  May  2k   and 
samples  of  foliage  for  residue  analysis  collected  on  l>iay  25,  June  8,  June  22, 
and  July  6.  On  June  22,  fruit  -wcls   also  saxrpled  for  residue  analysis.  The 
results  of  these  analyses  (table  lo)  shovr  that  there' is  little  difference  in 
the  magnitude  of  residue  deposits  from  LS-0531  an<3  LS-050i4A  polybutene 
formulations.  The  residue  from  LS -056^1-  polybutene  formulation  vsls 
consistently  greater  than  that  from  the  other  tyo   formulations. 


In  a  second  e^rperinieni:  •'chG  three  polylDutene  foi-nulabions  vere  applied  at 
■'c\'TO   concentrations,  1  percent  and  2  percent  actual j,  to  apple  trees  on  July  12. 
Foliage  samples  for  residue  analysis  w"ere  collected  from  these  plots  on  July 
13;  20,  28,  and  on  August  10.  The  results  of  these  analyses  are  ^i^en  in 
tahle  11.  \-/hen  the  concentration  of  Indopol  polyhutene  \jb.s   increased  from  1 
to  2  percent,  t]ie  residue  from  formulations  LS-0531^  LS-OJO^lA,  and  LS~056^- 
increased  J+6.if,  73'5;  ^-^d  ^0.3  percent,  respectively'".  The  greatest  decrease 
in  residue  deposit  occurred  7  "to  Ik   days  after  treatment. 

Tlie  Effect  of  Indopol  Polybutene  on  Residues  of 
DDT,  Guthion,  Sevin,  and  Ilalathion 

DDT,  at  the  rate  of  2  pounds  of  50  percent  irettahle  powder  to  100  gallons, 
TTas  applied  in  comhination  \rith   2  percent  polyhutenes  to  Grimes  Golden  apples 
on  Hay  2k.      Thi-ee  polyhutene  f orraulations ,  LS-OpOifA,  L3-0531,  and  LS -056^1-, 
were  employed  in  this  test.  Saiirples  for  foliage  residue  analysis  were 
collected  on  liay  25,  June  8  and  22,  and  on  July  6,  and  fruit  residue  samples 
I'/ere  collected  on  June  22.  The  results  of  these  analyses,  tahle  12,  show  that 
each  of  the  polyhutenes  increased  the  DDT  residue  deposit  folloirLng  the  first 
cover  spray.  It  is  questionahle  if  there  iras  any  real  difference  between 
formulations . 

On  July  31^  1961,  plots  of  Red  Delicious  apples  v^re  treated  -sd-th  DDT, 
Guthion,  Sevin,  and  malathion,  according  to  the  follovrLng  schedules: 

Plot  Ho.  Ivlaterials  per  100  GaJLlons  of  Sxiray 


9  50^  W.P.  Sevin  1  lb.;  "pOp   captan  1  lb. 

20  Same  as  9  plus  2;b  Indopol  polybutene  (LS-056^) 

10  25^  W.P.  Guthion  1^-  lbs.;  50p  captan  1  lb. 

21  Same  as  10  plus  2^   Indopol  polybutene  (LS -056^4-) 

11  50^  W.P.  DDT  2  lbs.;  ^(yp   captan  1  lb. 

22  Same  as  11  plus  2p   Indopol  polybutene  (liS-056if) 

19  25'/o  W.P.  malathion  2^  lbs.;  50^/J  captan  1  lb. 

23  Same  as  I9  plus  2^-b  Indopol  polybutene  {LS-O^bk) 

Samples  of  apples  for  analj^sis  of  residues  were  collected  August  1,  8, 
15,  and  29. 

The  analyiiical  results  are  shoim  in  table  13.  Tlie  adhesive  \'ulue  of  the 
polybutene  ■vrcis  less  at  thifi  season  (Julji"  31)  on   Red  Delicious  apple  trees  than 
early  in  the  season  (iiay  2k)   on  Grimes  Golden  apple  trees  (table  12).  With 
DDT  and  Guthion,  the  polybutene  had  no  effect  on  the  original  residue  deposits. 
v7ith  Sevin  and  imlathion,  the  origina.l  residue  \m,s   decreased  by  the  addition 
of  polybutene.  The  Indopol  polybutene  increased  the  persistence  of  DDT  and 
Sevin  residues  but  had  little  effect  on  the  persistence  of  Guthion  or 
malathion . 


Discussion  and  SuTnina.ry  of  Results 

Exploratory  field  studies  in  1959  indicated  that  Indopol  polytutene  had  a 
deterrent  effect  on  mites  and  was  worthy  of  further  testing.  Laboratory  tests 
in  i960  and  I96I  demonstrated  that  concentrations  of  1  to  2.5  percent  poly- 
hutene  gave  control  of  two-spotted  spider  mites  comparable  to  that  obtained 
with  0.015  percent  demeton. 

Field  studies  in  i960  ^/ith  polybutene  LS-O503  showed  that  it  was  less 
effective  than  dormant  oil  in  controlling  the  European  red  mite  at  the  green- 
tip  period.  The  efficiency  of  the  polybutene  v/as  liigher  when  its  application 
was  delayed  until  the  pink -bud  period^  at  which  time  it  \ras  equal  to  a  dormant 
oil  applied  during  the  green-tip  period  >  or  chlorbenside  used  during  the  pinlv- 
bud  period.  An  application  at  the  time  of  the  first  cover  spray  ■^•ra.s  as 
effective  as  two  post-bloom  applications  of  tetradifon.  Tiro  applications  in 
August  gave  excellent  control  of  high  populations  of  t-^-ro- spotted  spider  mites 
in  combination  -vrith  moderate  populations  of  European  red  mite. 

E:q)erinents  conducted  in  the  field  in  I96I  confirmed  earlier  work,  and 
demonstrated  that  mites  can  be  controlled  with  various  formulations  of  Indopol 
polybutene  even  when  applied  at  different  stages  of  tree  develo-praent.  Tliere 
were  no  significant  differences  bet^^en  formulations  nor  between  concentrations 
of  1  and  2  percent. 

Certain  difficulties  were  encountered  mth  the  use  of  Indopol  polybutene 
as  a  miticide.  Applications  in  raid-July  or  later  resulted  in  objectionable 
sticky  residues  on  the  fruit,  which  persisted  to  harvest.  A  few  leaves  were 
found  with  an  oil-type  injury  follovring  applications  of  LS-050iW\.,  LS-0531^  or 
LS-0^6k   to  Turley  apple  trees  on  July  12,  I96I,  at  dosage  levels  of  1  percent 
and  2  percent  actual  base  product  per  100  gallons  of  spray.  A  more  important 
injury'"  from  these  applications  \7as  the  formation  of  enlarged,  lenticels  at  the 
point  of  spray  runoff.  From  one  to  ten  lenticels  in  this  area  were  blackened 
and  enlarged  about  ten  times.  The  2  percent  dosage  levels  were  more  injurious 
than  the  1  percent  levels.  LS-0531  "was  the  most  injurious,  and  LS-050^A  the 
least  injurious  of  the  three  formulations  tested.  Two  applications  of 
2^  percent  LS-O503  on  August  k   and  25,  I960,  resulted,  in  foliage  injury  and 
foliage  drop. 

Early  post-bloom  applications  of  the  polybutenes  were  more  efficient  than 
pre-bloom  applications.  Treatments  should  be  iTiade  prior  to  mid-June  to  avoid 
possible  injury  and  undesirable  persistent  sticky  residues  on  the  fruit. 
Form.ulation  LS-0504A  is  recommended  at  a  concentration  of  1  percent. 

Studies  of  residue  deposits  resulting  from  early  season  (l-^iay  2^)  appli- 
cations of  polybutenes  to  apple  foliage  showed  little  difference  in  the 
magnitude  of  foliar  residues  from  polybutene  Kos.  LS-0531  and  LS-050^A. 
l£>-0^6k   deposited  greater  residues  than  the  other  two  polybutenes  studied. 
From  55  to  59  percent  of  the  residue  deposite(3  on  May  2^1-  \ib.s   retained  on  the 
foliage  ^3  days  later.  Sprays  containing  2  percent  polybutene  deposited  from 
14-3.5  "to  73*5  percent  greater  residue  on  foliage  than  sprays  containing  1 
percent  polybutene. 


May  2^-   sprays  of  polylDutene  in  combination  with  DDT  gave  greater  DDT 
deposits  on  foliage  and  fruit  than  DDT  sprays  •'.•/ithout  polyhutene.  Fnen  poly- 
hutene  "was  applied  to  apples  in  conibination  -^inLth  DDT;  Sevln,  Guthion,  or 
malathion  on  July  31;  ''^J^^e  DDT  deposit  was  increased  over  that  ohtained  irith 
DDT  alone;  "both  Seviu  and  nalathion  showed  a  decrease  in  residue  deposit ,  as 
compared  to  the  deposits  fron  sprays  that  did  not  contain  polyhutene;  there 
•^Tas  no  differexice  in  residues  from  Guthion  sprays,  with  or  without  polyhutene. 
In  no  instance  did  the  harvest  residue  froa  sprays  of  other  insecticides  in 
combination  \rith.  polyhutene  approach  the  tolerance  level. 
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Table  1. — Efficiency  of  Indopol  polybutene  forraulations  against  tlie 
"ivo-spotted  spider  j.dte  in  laboratory  tests,   I960 


Perceni  base 

I  material 

Date 

product  per 

Percent  control 

applied 

100  gallons 
\rater 

after — 

3  dayn 

Y  days 

Demeton 

2/15/60 

0.015 

76.  l!- 

93.8 

L3-0502 

2.^3 

75.8 

85.0 

LS-0502 

1.25 

7^1-. 2 

81.  I^ 

LS-0503 

2.5 

89.6 

90.5 

LS-0503 

1.25 

jk.G 

85.1 

LS-OSO^!- 

2.5 

82.5 

81.6 

LS-050lt- 

1.25 

01.5 

51.6 

Demeton 

2/2V60 

0.015 

92.5 

9-').0 

LS-0502 

2.5 

95.1 

99.6 

LS-0502 

1.25 

72.7 

90.6 

LS-0503 

2.5 

97.2 

99.8 

LS-0503 

1.25 

91.0 

95.7 

LS-050ii- 

2.5 

98.3 

99.8 

LS-050^:- 

1.25 

92.5 

96.7 

Deneton 

2/29/60 

0.015 

90.0 

100.0 

L-10  SC 

2.5 

97.5 

92.8 

L-10  EC 

1.25 

89.3 

89.3 

LS-0510 

2.5 

99.5 

99.8 

LS-0510 

1.25 

99.8 

100.0 

LS-0503 

2.5 

98.8 

99.3 

L3-0503 

1.25 

37.0 

95.3 

11-300  SC 

2.5 

97.8 

100.0 

K-300  EC 

1.25 

78.3 

99.3 

Ta"ble  2. — Efficiency  of  Inri.opol  polyloutene  formulations  against  the 
tvo-;-;potted   spicier  mite  in  laooratory  tests,   I96I 


Percent  ToaGe      ' 

Ilaterial 

Date 

product  per 

Percent  control 

applied 

100  gallons 
:           "s/ater 

aftei 

•-- 

3  days 

7  days 

LS-0S0i4.^i 

V3/61 

0.5 

72.7 

56.0 

Do 

1.0 

90.7 

91.1 

Do 

2.0 

93.6 

98.2 

LS-0531 

.5 

77.1     ■ 

i          52. i^ 

Do 

1.0 

96.3 

97.0 

Do 

2.0 

99.5 

98.8 

I^-G^y6h 

.5 

Q9,k 

63.1 

Do 

1.0 

95.7 

9^1-6 

Do 

2.0 

99.2 

100.0 

LS-050liA 

Vlo/61 

•  5 

72.5 

Do 

1.0 

39, I^ 

79.7 

Do 

2.0 

95.3 

96. if 

LS-0531 

.5 

63.5 

76.1 

Do 

1.0 

98,2 

89.9 

•                Do 

2.0 

98.8 

10b.  0 

LS-056i^ 

.5 

85.3 

59.^ 

Do 

1.0 

98.8 

71.0 

Do 

2.0 

100.0 

100.0 

LE--O503 

89.9 

65.5 

Do 

1.0 

98.7 

91.0 

Do 

2.0 

100.0 

100.0 
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Tatle  5' — Comparative  effectiveness  of  fall  and  spring  applications  of  Indopol 
polybutene  against  the  European  red  mite,  I960-I961,  Vincennes,  Ind. 


Date  of 
application 

Motile  mites  i>er 

100  leaves 

Percent 

Material  per  100 
gallons  of  spray- 

May 
18 

June 

1 

June 
15 

June 
29 

July 
13 

control 
June  29 

Check  plots, 
untreated  -  -  - 

5 

105 

1^70 

350 

1200 

Indopol  LS-0503 
2§^  polybutene - 

Oct.  11^,1960 

10 

10 

26 

56 

395 

Slf.O 

Apr.  18,1961 

0 

0 

36 

^3 

695 

87.7 

Tahle  6. — Reduction  of  overwintered  European  red  mite  eggs  following 
use  of  Indopol  polybutene >  I96I,  Vincennes,  Ind. 


Average  number  of 

Treatment 

Variety 

eggs  per  node 

Check  plot,  untreated  -  -  -  - 

Golden  Delicious 

21.6 

Red  Delicious 

k7.k 

Jonathan 

9.9 

Fall  application,  Indopol  -  - 

Golden  Delicious 

1.5 

LS-0503  2^  polybutene 

Red  Delicious 

8.5 

Jonathan 

.7 

Tahle  7. — ^Efficiency  of  esLrly   season  applications  of  Indopol  polybutene  and 
oil,  1961,  Mt.  Carmel,  111. 


Material  per 
TOO  gallors 

Time  of 
appli- 
cation 

Mobile  mites  per 
100  leaves 

Percent 
control 

of  spray 

May  31 

June  13 

June  27 

June  27 

No  miticide  -  -  

LS-050i*A  2$  polyhutene  - 
LS-050UA.  25^  polybutene 
+  tetradifon  25  WP 
ll"h  --___-_»- 

Petal  fall 

Do 
Green-tip 
Pink-bud 

Do 

215 
0 

0 

25 

0 
0 

206 
5 

1 

8U 

k 

7 

8k9 
18 

5 

1*80 

17 

76 

97.9 

99.^ 
1^3.5 
98.0 
91.0 

Sun7Noil^ 

Chlorhenside  to  WP  1  Ib.- 
Tetradifon  25  WP  2  lb.  - 
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Ta'ble  8. — Effect  of  fomulation  on  control  of  tlie  European  recJ  irite  T-jlth  an 
early  post-oloor.i  application  of  two-percent  polyloutene,   19^1^ 
Linton,   Ind . 


Pomulationi/ 

HolJile  initeG  per  100  leaves 

Psrcsrt 
control 

Time  8 

Jime  22     July  6 

July  12 

July  12 

Check  ~  no  ixLticide 

790 

2110            21-1-1J.-0 

17^-00 

— 

LG-OnOilA 

5 

1^            :-j:' 

3120 

82.1 

LS-0p31 

20 

i 

'  1920 

89.0 

LS-056^!- 

10 

6     j      270 

2000 

88.5 

1/     DDT   (:^0;-)  v/?)   2  lbs.   and  captsji   {^O^p  wT)   1^];-  ITds.;   applied  Tritli 
Indopol  treati.ientc  and  to  checl:  plots.     "Treatnents  applied  I-Iay  2h,   I961. 

Ta'ble  9« — ^Effect  of  foi^nulation  on  control  of  the  European  red  iviite  mth  a 
July  application  of  Indopol  polybutene,   19^1^  Linton,   Ind. 


Forraulat.ion  and. 
amounts  polylDutene 

Koh-'le  nites 

per  100  leaves 

Percent 
control 
July  27 

per  100  gallons 
Applied  July  12 

July  12 

July  27^ 

Checl:  -  IIo  riiticide 

680 

1930 

— 

LG-0:^0i|A     l^j 

590 

38 

98.0 

2;^ 

1000 

10 

99.5 

LS-0531        V'o 

^00 

2h 

98.8 

2iS 

530 

36 

98.1 

lE-O^h            I'yJ 

9^0 

9h 

95.1 

2^!o 

12i|- 

12 

99.^- 

1/     Plots  discontinued  "because  of  effect  of  spray  drift  from  a  ^^o-rer 
a-D-gli cation  after  count  of  July  27- 


Ik 


TalDle  10. — PolylDutene  residues  from  a  single  application  on  Ilay  2k- ,   19^1, 
Boloen  Orchard,  Linton,  Ind. 


Mg. 

-ooly'butene  per  gsn.   of  leaf 

Polybutene 

iiay  25   ' 

Jvjie  8         1 

June  22       ^  /   | 

July  6 

fomulation 

Foliage 

Foliage 

■ 

Foliage 

Fruit^ 

Foliage 

L3-050iiA 

10.3      ' 

7.6 

7.0 

37 

5.0 

LS-0531 

10.''-!- 

Q.k 

6.9 

31 

6.0 

LS-O56IJ- 

11.8 

9.1 

7.3 

35 

7.0 

1/  Residue  in  nnng.  per  sq.  cm.  of  fruit  surface. 


Talkie  11.— -PolylDiitene  residues  on  apple  foliage  following  spray  applied 

July  12,  1961,  Bolten  Orcliard,  Linton,  Ind. 


Polytutene 

Poly^butene  in  mg.  "oer  gr.i.   of  leaf 

formulation 

7/13 

7/20 

7/28 

8/10 

LS-050i^A 

1^^  -   -   - 

2^^ 

LS-OS3I 

1> -   -   - 

2;b 

LS-056ij- 

v^, 

2;i 

J1-.2 
7.3 

h,i 
6.0 

5.2 
7.3 

3.9 

6.0 

2.0 

k.,Q 

k.i 
7.1 

2.7 
>5 

1.9 
i!-.3 

3.8 
p.l 

1^.0 

5.5 

2.6 

il-.O 
6.8 
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Tatle  12.— DDT  recidues  fron  DDT-PolylDutene  spray  applied  May  2k,   I961, 
Bolt en  Orchard,  Linton,  Ind. 


Ms.  DDI 

'  per  gtn.   c 

f  leaf 

Polybutene 

Hay  'Ab 

dime  0 

June 

^^         1/ 

July  6 

i'"oliage 

foliage 

i'oiiage 

i'l-uit-^ 

i'oliase 

Hone 

0.I'.6 

0.06 

O.Ol:- 

0.53 

0.03 

LS-050iiA 

.60 

.38 

.28 

l.hG 

.21^ 

LS-0531 

.62 

.^5 

.30      , 

1.36 

.26 

LS-O56I!- 

•  75 

.51 

.36 

1.81 

.32 

1/  Residue  in  mmg.  per  cq.  en.  of  fruit  surface. 


Taljle  13.— Effect  of  Inc.opol  polybutene  {l£>-0'^Gk)   on  residues  of  DDT, 
Sevin,  nalathion,  and  Gutliion  on  apples,  19*^1^  AcoTDero 
Orchard,  Vincennes,  Ind. 


n   / 

Plot 

Treatment 

Residue  in  p.p.Li.^ 

ITo. 

Aug.    1 

Aug.    8 

Aug.    15 

Aug.   29 

11 

DDT 

3.6 

2.3 

2.1 

1.2 

22 

DDT  +  Indopol 

3.8 

3.3 

2.9 

2.5 

9 

Gevin 

2. If 

0.6 

0.2 

0.1 

20 

Savin  -:    Tridopol 

1.3 

,k 

.2 

.1 

19 

Ilalathion 

1.6 

0.1 

_- 

__ 

23 

I  InHathT  on  +  Indo:Dol 

n 

.0 

.1 

__ 

— 

10 

Gutliion 

1.0 

0.5 

O.l!- 

0.3 

21 

Guthion  -'■    Indopol 

1.0 

.6 

.h 

.2 

1/  Average  of  fouj::  analyses. 
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